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Background: In patients presenting with an acute coronary syndrome, left over right coronary dominance
appears to be independently associated with increased long-term mortality. This could lead to decreasing
numbers of patients with a left dominant coronary artery system in older age groups.
Methods:We assessed the type of coronary dominance in different age groups in postmortem angiograms that
were routinely performed at autopsy between 1993 and 2007. Coronary dominance was determined by
identifying the origin of the posterior descending artery and posterolateral branches on postmortem
angiography. Age, gender, and cause of death were recorded from the autopsy database. The prevalence of left
dominant, right dominant, and codominant systems was determined in three increasing age categories, with
cutoffs based on tertiles.
Results: A total 1620 coronary angiograms were assessed; 167 were excluded because it was not possible
to determine coronary dominance. The median age of all patients was 71 years; 56% were male. Of all
deaths, 40% were classiﬁed as cardiac. Regarding coronary dominance, 81.2% was right, 9.1% was left, and
9.7% was codominant. Overall, a decrease in prevalence of left and codominant coronary systems was
observed with increasing age in the three age cohorts (≤63years, 64–75 years, and ≥76 years) (P=.001 for
overall comparison).
Conclusions: In this large autopsy cohort, the prevalence of a left dominant or codominant coronary system
decreased with increasing age. These ﬁndings could relate to a slightly higher risk of mortality in case of left
versus right coronary artery occlusion.
© 2013 Elsevier Inc. Open access under the Elsevier OA license.1. Introduction
Anatomical coronary dominance is deﬁned by the origin of the
posterior descending artery (PDA). Left coronary dominance has
been shown to be associated with aortic valve disorders in multiple
studies [1–4]. More recently, the relation between arterial domi-
nance and coronary artery disease (CAD) has been described,
including the severity of CAD and prognosis after an acute coronary
syndrome [5–7]. In patients presenting with acute coronary
syndrome, left coronary dominance was independently associated
with increased long-term mortality This could imply that, on the
long term, there will be a relative decrease of patients with leftinterest to disclose.
ardiac Catheterization Labora-
sterdam, Meibergdreef 9, 1105
; fax: +31 20 6962609.
ter).
vier OA license.arterial dominance in the population. The aim of the current study
was to investigate the type of coronary dominance (either left, right
or balanced) in three age groups of increasing age. For this purpose,
we retrospectively screened the postmortem angiograms of a large
cohort of autopsied patients.
2. Materials and methods
2.1. Study population and data collection
All autopsies performedbetween1993 and2007 at theDepartment
of Pathology of Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands, were reviewed. Postmortem coronary
angiography is routinely performed in all adult patients, with some
exclusion criteria such as infectious disease (HIV, hepatitis B,
Creutzfeldt–Jacob disease), endocarditis, aortic root surgery, and
autopsies performed during the weekends or night services. Permis-
sion for autopsy was obtained from relatives of the deceased in all
cases. Cases in which prior coronary artery bypass grafting (CABG)
50 M. Knaapen et al. / Cardiovascular Pathology 22 (2013) 49–53made it impossible to properly assess coronary dominance were also
excluded. Age, gender, and cause of death were collected from the
autopsy report in each included case. Causes of deathwere categorized
as cardiac, vascular, and noncardiovascular [8].
2.2. Coronary angiography
Coronary angiography is performed immediately after removal of
the heart at autopsy. Of all hearts, three X-rays are made, according to
a standard protocol using a barium solution which is injected in the
coronary arteries under physiological pressure (100 mmHg). First, a
blank X-ray ismade. The second X-ray shows the right coronary artery
(RCA) that is inﬂated through the right coronary ostium. The third X-
ray shows additional inﬂation of the left coronary artery through theFig. 1. Dominance patterns on postmortem coronary angiography. (A) Rleft coronary ostium, thus visualizing the entire coronary artery tree.
All photos are taken in the anteroposterior view position.
2.3. Assessment of coronary artery dominance
Right coronary dominance was determined by assessing whether
the RCA supplied the PDA and posterolateral branches. In cases where
the left circumﬂex artery (LCX) supplied the PDA and posterolateral
branches, it was classiﬁed as left coronary dominance. The coronary
system was classiﬁed as codominant (or balanced) in the case of the
RCA giving rise to branching off a PDA and the LCX simultaneously
branching off large posterior branches or both arteries branching off a
PDA. Examples of the dominance patterns are shown in Figs. 1 and 2.
All coronary angiograms were assessed by two of four investigatorsight dominant system. (B) Left dominant system. (C) Codominant.
Fig. 2. Dominance patterns on postmortem coronary angiography. (A) Right dominant system. (B) Left dominant system. (C) Codominant.
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(A.C.v.d.W.) was consulted.
2.4. Statistical analysis
Continuous (non-Gaussian distribution) variables are presented as
the median and interquartile range (IQR); categorical variables are
presented as counts and percentages. Continuous variables were
compared with the Mann–Whitney U test; categorical variables were
compared with the χ2 test. The prevalence of the dominance variants
was assessed in age groups, with cutoffs based on age tertiles of the
included cases (respectively, ≤63 years, 64–75 years, and ≥76 years).
Prespeciﬁed subgroup analyses included gender and cause of death. AP value of less than .05 was considered signiﬁcant. Statistical analyses
were done with the Statistical Package for Social Sciences (SPSS 15.0
for Windows) software. The authors of this manuscript have certiﬁed
that they comply with the Principles of Ethical Publishing in the
International Journal of Cardiology.
3. Results
3.1. Study population
A total of 1620 coronary angiograms were assessed, and 167 were
excluded because it was not possible to determine coronary
dominance due to technical reasons, extensive atherosclerosis,
Table 1
Characteristics of the study population and excluded patients
Characteristics Study population
(n=1453)
Excluded patients
(n=167)
P
value
Demographics
Age (years), median
(IQR)
70 (58–78) 73 (66–81) .001
Male gender, n (%) 805 (55.4%) 104 (62.3%) .09
Dominance, n (%)
Left 132 (9.1%) – –
Right 1180 (81.2%) – –
Codominant 141 (9.7%) – –
Cause of death, n (%) b.001
Cardiac death 545 (37.5%) 103 (61.7%)
Vascular death 238 (16.4%) 23 (13.8%)
Noncardiovascular 670 (46.1%) 41 (24.6%)
Table 3
Coronary dominance according to age and cause of death
Dominance Age P
value⁎≤63 64–75 ≥76
n (%)
Cardiac death .02
Right 132 (76.7%) 138 (81.2%) 171 (84.2%)
Left 13 (7.6%) 16 (9.4%) 17 (8.4%)
Codominant 27 (15.7%) 16 (9.4%) 15 (7.4%)
Vascular death .24
Right 65 (75.6%) 56 (82.4%) 72 (85.7%)
Left 13 (15.1%) 6 (8.8%) 5 (6.0%)
Codominant 8 (9.3%) 6 (8.8%) 7 (8.3%)
Noncardiovascular death .03
Right 198 (78.9%) 176 (79.6%) 172 (86.9%)
Left 23 (9.2%) 26 (11.8%) 13 (6.6%)
Codominant 30 (12.0%) 19 (8.6%) 13 (6.6%)
⁎ P for trend, overall P=.001.
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prior CABG. A total of 1453 cases were included in the study cohort,
and the patient characteristics are shown in Table 1. The median age
in the study population was 70 (IQR: 58–78), and 55% was male. The
overall distribution of left, right, and balanced dominance was 9.1%,
81.2%, and 9.7%, respectively. The cause of death was cardiovascular in
53.9% of the included cases. There were signiﬁcant differences in age
and cause of death between the included and excluded cases.
3.2. Dominance by age group
The distribution of coronary dominance across the age groups is
presented in Table 2. With increasing age in the tertiles (respectively,
≤63 years, 64–75 years, and ≥76 years), the prevalence of right
coronary dominance increased signiﬁcantly (P=.001). Although the
prevalence of both left dominance and codominance was numerically
decreasing, only the decrease in codominant systems was statistically
signiﬁcant (Pb.01).
No heterogeneity was observed regarding the relation between
dominance and age in male and female cases; the overall P for trend
was, respectively, b.01 and .05.
Moreover, no heterogeneity was observed regarding the cause of
death (P for trend in cardiac, vascular, and noncardiovascular,
respectively, .02, .24, and .03). The distribution of coronary domi-
nance across the age groups according to cause of death is presented
in Table 3.
4. Discussion
In this study, we systematically evaluated the type of coronary
dominance in different age groups using postmortem angiograms in a
large cohort of autopsied patients. We found that the overall
prevalence of left, right, and balanced dominance in the study
population was 9.1%, 81.2%, and 9.7%, respectively. Second, the
prevalence of right dominance increased with increasing age of the
patients who were categorized into three age cohorts of less than 64,
64–74, and older than 75 years, respectively. On the other hand, there
was a reduction found in the prevalence of left and codominantTable 2
Coronary dominance according to age
Dominance Age P
value⁎≤63 64–75 ≥76
n (%)
Right 395 (76.6%) 370 (80.6%) 415 (85.6%) .001
Left 49 (9.6%) 48 (10.5) 35 (7.2%) .19
Codominant 65 (12.8%) 41 (8.9%) 35 (7.2%) b.01
⁎ P for trend, overall P=.001.systems in the same age categories. These trends were consistent
across gender and cause of death.
4.1. Previous studies
Other reports have described the overall prevalence of the
anatomical variants as assessed by (postmortem) coronary angiogra-
phy or computed tomography [2,3,5–7,9]. These studies are summa-
rized in Table 4. Generally, the prevalences of the dominance variants
are comparable across the different studies. Two studies in which a
relatively high prevalence of balanced systems was observed were
described by Hutchins et al. (20%) [3] and Eren et al. (17.5%) [5]. This
can most likely be explained by a potential selection bias due to small
patient numbers in these studies.
4.2. Relation of left dominance, balanced systems, and worse prognosis
The numerically decreasing prevalence of left dominance and
codominant coronary dominance indicates a worse prognosis accom-
panying these variants. We hypothesized that one explanation could
be the larger myocardial area at risk in case of an acute myocardial
infarction, especially in cases with left main stem involvement. Infarct
size has been identiﬁed as a predictor for worse outcomes [10]. Other
possible mechanisms explaining a worse prognosis might be coronary
artery length and lumen diameter. It has been described that patients
with a smaller lumen diameter of the RCA are prone to right
ventricular ischemia [11]. We were not able to measure the diameter
of the arteries in relation to coronary dominance.We hypothesize that
patients with smaller-diameter LCX are prone to left ventricular
ischemia in case of left dominance. It has also been observed that the
left anterior descending artery (LAD) is longer and more frequently
wraps around the apex in cases of left coronary dominance compared
with right coronary dominance [12]. If this is also true for balanced
systems, this could lead to an increased myocardial area at risk in caseTable 4
Coronary dominance distribution in various studies
Study Dominance
Patients Left Right Balanced
Knaapen et al. (2010) 1453 9.1% 81.2% 9.7%
Vasheghani-Farahani et al. (2008) 12,558 10.9% 84.2% 4.8%
Cademartiri et al. (2008) 543 9.2% 86.6% 4.2%
Eren et al. (2008) 325 12.5% 70.0% 17.5%
Goldberg et al. (2007) 27,289 8.2% 83.6% 8.2%
Hutchins et al. (1978) 973 10% 70% 20%
Murphy et al. (1977) 150 9% 79% 12%
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the LAD.
Myocardial bridging, in which a segment of an epicardial artery is
covered by myocardium [13], appears to be more common in hearts
with left coronary dominance. Potential clinical implications of
myocardial bridging may vary from protection against atherosclerosis
to systolic vessel compression and subsequent exercise-related
myocardial ischemia. Therefore, the combined role of myocardial
bridging and coronary dominance for the prognosis of the patients is
difﬁcult to elucidate. Finally, the relation between severity of CAD and
coronary dominance has been studied. It was shown that patients
with a right dominant system have a slightly higher tendency toward
three-vessel disease compared with the left-dominant patients [6].
These results could potentially weaken the relation between the left
dominant and balanced systems and worse prognosis. However, this
relationmight be more complicated because, with left dominance, the
left ventricle and a part of the right ventricle are supplied by the left
coronary artery. Thus, atherosclerotic disease of the left coronary
artery may be considered equivalent to three-vessel disease. We note
that this relation requires conﬁrmation in another cohort.
4.3. Limitations
Several limitations of our analysis deserve mention. First,
although autopsy is routinely performed in our center, permission
from relatives is required. This could potentially lead to selection
bias. Second, the exclusion of nonevaluable coronary angiographs
could have resulted in bias if one of the dominance variants is
associated with more severe atherosclerosis. However, the overall
dominance prevalences were comparable to those from prior studies
on this subject.
5. Conclusion
In conclusion, our study shows that the prevalence of right
coronary dominance increases with age, whereas prevalence of a
codominant coronary system (and, to a lesser extent, also left arterial
dominance) decreases with age. These ﬁndings suggest that, overlifetime, there are relatively higher death rates in patients with left
coronary artery occlusion. Hypothetically, this can be explained by a
greater myocardial area at risk in case of anterolateral myocardial
infarction in a subject with a left dominant coronary system.References
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